PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-1 78876 

(43)Date of publication of application : 27.06.2003 



(51)Int.CI. 


H05B 33/14 
H05B 33/02 
H05B 33/10 






(21 Application number : 2001-374919 
(22)Date of filing : 07.1 2.2001 


(71) Applicant : 

(72) Inventor : 


SONY CORP 
HASEGAWA HIROSHI 





- ' 20 - v 



;;20A 



(54) SELF-LUMINOUS DISPLAY EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a self-luminous display panel 
with which electromagnetic waves such as spurious radiation can be 
reduced at low cost. 

SOLUTION: A display panel 20 is equipped with a substrate on which an 
organic electroluminescent element is formed and light of the 
electroluminescent element is taken out from a light-emitting face 20A. 
Covering a back face 20B of the electroluminescent element of the 
display panel 20, a back face layer 32A which is a thin-film member made 



of a conductive material is bonded by a bonding layer 33. The back face r k^^^ 
layer 32A composed by including at least one kind of a group consisting 

of a simple body or an alloy or a compound of copper, aluminum, zinc, f&Sfe : 

iron and tin. The back face layer 32A can be a film containing a 
conductive material such as a ferrite system material or graphite or can 
be a metal layer formed by at least one kind of methods out of plating, 
(a) vapor deposition method and a chemical vapor-phase growth method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spontaneous light type display characterized by having been constituted around said pixel 
circuit including the display panel which has a peripheral-control circuit, and the conductive ingredient, 
and having the tooth-back layer of said display panel prepared so that the field of the opposite side 
might be covered to said spontaneous light corpuscle child at least while having the pixel circuit which 
contains two or more spontaneous light corpuscle children in a substrate. 

[Claim 2] Said tooth-back layer is a spontaneous light type display according to claim 1 characterized 
by being constituted including at least one sort in the group which consists of copper (Cu), aluminum 
(aluminum), zinc (Zn), iron (Fe) and the simple substance of tin (Sn), an alloy, and a compound. 
[Claim 3] Said tooth-back layer is a spontaneous light type display according to claim 1 characterized 
by being the member of the shape of sheet metal which consists of a conductive ingredient. 
[Claim 4] Said tooth-back layer is a spontaneous light type display according to claim 1 characterized 
by being a film containing a conductive ingredient. 

[Claim 5] Said tooth-back layer is a spontaneous light type display according to claim 1 characterized 
by being a film containing a ferrite system ingredient or graphite. 

[Claim 6] Said tooth-back layer is a spontaneous light type display according to claim 1 characterized 
by being the metal layer formed by at least one sort of approaches among plating, vacuum deposition, 
and a chemical-vapor-deposition method. 

[Claim 7] The thickness of said tooth-back layer is a spontaneous light type display according to claim 6 
characterized by being 100 micrometers or more. 

[Claim 8] It is the spontaneous light display according to claim 1 which is equipped with the interface for 
external connection for connection between the attachment component which consists of a metal while 
holding the periphery section of said display panel, and said display panel and external instrument, and is 
characterized by setting said tooth-back layer as ground potential with said attachment component and 
said interface for external connection. 

[Claim 9] Said spontaneous light corpuscle child is a spontaneous light type display according to claim 1 
which the laminating of the organic layer and the 2nd electrode of one or more layers which contain the 
1st electrode and a luminous layer in said substrate is carried out one by one, and is characterized by 
being the organic electroluminescence devices which take out the light generated in said luminous layer 
from said 2nd electrode side. 

[Claim 10] Said 2nd electrode is a spontaneous light type display according to claim 9 which has a semi- 
permeable semi-permeable electrode to the light generated in said luminous layer, and is characterized 
by this semi-permeable electrode and said 1st electrode constituting the resonance section of a 
resonator which resonates the light generated in said luminous layer. 

[Claim 11] When peak wavelength of the spectrum of the light which takes out the optical distance 
between phi, said 1st electrode, and said semi-permeable electrode for the phase shift of the reflected 
light produced with said 1st electrode and said semi-permeable electrode from said L and 2nd electrode 
side is set to lambda, said optical distance L is a spontaneous light type display according to claim 9 
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characterized by being the forward minimum value which fills several 1. 
[Equation 1] 2 L/lambda+phi / 2 pi=q (q is an integer) 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spontaneous light type display which used the 
spontaneous light corpuscle child, and the organic layer and the 2nd electrode of one or more layers 
which contain the 1st electrode and a luminous layer especially have two or more organic 
electroluminescence devices (organic electroluminescence (Electroluminescence) component) by which 
the laminating was carried out one by one, and are related with the spontaneous light type display which 
took out the light generated in the luminous layer from the 2nd electrode side. 
[0002] 

[Description of the Prior Art] Before, development of the indicating equipment (display) using 
spontaneous light corpuscle children, such as light emitting diode (LED), laser diode (LD), and organic 
electroluminescence devices, is made. Generally this kind of display stations two or more spontaneous 
light corpuscle children in the shape of a matrix, the screen section (display panel) is constituted, and 
graphic display is performed by making each component emit light alternatively according to a video 
signal. 

[0003] the indicating equipment using a spontaneous light corpuscle child has an unnecessary back light 
compared with a non-spontaneous light [, such as a liquid crystal display (LCD;Liquid CrystalDisplay), ] 
type indicating equipment — etc. — there is an advantage. Since the speed of response of that an angle 
of visibility is large and visibility is high and a component is quick, especially the indicating equipment 
(organic electroluminescence display) using organic electroluminescence devices attracts attention in 
recent years. 

[0004] That by which the laminating of the organic layer and the 2nd electrode which contain the 1st 
electrode and a luminous layer on a substrate was carried out to order as organic electroluminescence 
devices, for example is known. In such organic electroluminescence devices, although the light generated 
in the luminous layer may be taken out from a substrate side by the type of a display, it may be taken 
out from the 2nd electrode side. 

[0005] As a drive control system of organic electroluminescence devices, there are a passive matrix 
(passive matrix method) and an active matrix. Two or more data lines prolonged perpendicularly and two 
or more scan lines which extend horizontally are formed in the shape of a matrix, while scanning each 
scan line sequentially within an one-frame period, a signal is supplied to a data line, and the organic EL 
device located in the intersection of a scan line and a data line is made to emit light in a passive matrix. 
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In an Active matrix, active elements (active component), such as TFT (Thin Film Transister), are 
connected to each organic electroluminescence devices, and luminescence control is performed for 
every organic electroluminescence devices. 

[0006] In recent years, drive control of an active matrix is being adopted like a liquid crystal display also 
in an organic electroluminescence display. In the organic electroluminescence display of an active matrix, 
although it is also possible to use the organic electroluminescence devices of the structure which takes 
out light from a substrate side, the organic electroluminescence devices of the structure which takes 
out light from the 2nd electrode side are more advantageous. It is because the quantity of light is not 
influenced by arrangement of TFT formed in a substrate, so a numerical aperture improves and a raise in 
brightness and highly minute-ization are attained. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the electromagnetic wave generally revealed 
from electronic equipment, such as a computer, has a possibility of causing malfunction of other 
surrounding electronic equipment, and we are anxious also about the effect on the body. Since digital 
control is generally carried out and a control clock and a signal are moreover especially accelerated with 
highly-minute-izing with flat-panel displays, such as an organic electroluminescence display, a liquid 
crystal display, and a plasma display (PDP;Plasma Display Panel), a cure with the failure by 
electromagnetic waves, such as spurious radiation, is always needed. 

[0008] There are a metallic foil which consists of a metal with large electrical conductivity as an 
ingredient which has the function which covers an electromagnetic wave, a metal fiber or a metal 
powder, a carbon fiber, etc. For example, by general electronic equipment, preventing leakage of an 
electromagnetic wave conventionally, and using a conductive resin case is performed. [ mixing a metal 
fiber and a carbon fiber in an insulating resin case ] However, in the case of a flat-panel display, since 
the electromagnetic wave shielding film must be prepared in the front face of a display panel, not only 
electromagnetic wave shielding ability but the translucency over the light is required of the ingredient of 
such electromagnetic wave shielding film. 

[0009] Therefore, in the former, the transparence electrical conducting material was used for the 
electromagnetic wave shielding film prepared in the front face of the display panel of a flat-panel display 
in many cases. For example, the example (JP.1 1-352897,A) which prepared the example (JP,10- 
21 1668.A) which prepared the transparence conductive layer which comes to carry out the laminating of 
the three layers, the tin oxide, silver, and the tin oxide, to a transparence high polymer film, the 
transparence electric conduction film which becomes a thin transparence acrylic board from ITO (Indium 
Tin Oxide) etc., or an electric conduction mesh is proposed about the plasma display. 
[0010] as the example using a metal — one side of a substrate — a metal thin film — a laminating — 
carrying out — further — chemical machinery polish (CMP) — there is an example which reduced 
thickness and gave light translucency by grinding by law (JP,2000-59081 ,A official report). 
[001 1] However, since such an electromagnetic wave absorption filter requires cost for processing of a 
conductive thin film, it is comparatively expensive, and it had become a failure towards low cost-ization. 
[0012] Moreover, in case especially an organic electroluminescence display emits light by high 
brightness, it produces heat with the effectiveness. And a glass substrate with the heat conductivity low 
as a substrate is used in many cases, the big difference arose in the heat distribution inside a display . 
depending on the luminescence condition, and we were anxious also about a bad influence attaining to 
the luminescence property as a display. 

[0013] This invention was made in view of this trouble, and the purpose is in offering the spontaneous 
light type display which can realize reduction of electromagnetic waves, such as spurious radiation, by 
low cost. 

[0014] Other purposes of this invention are to offer the spontaneous light type display which can 

equalize the heat distribution inside a display and can raise a luminescence property. 

[0015] 
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[Means for Solving the Problem] The spontaneous light type display by this invention is constituted 
around a pixel circuit including the display panel which has a peripheral-control circuit, and a conductive 
ingredient and is equipped with the tooth-back layer of a display panel prepared so that the field of the 
opposite side might be covered to a spontaneous light corpuscle child at least while it has the pixel 
circuit which contains two or more spontaneous light corpuscle children in a substrate. As for a tooth- 
back layer, it is desirable to be constituted including at least one sort in the group which consists of 
copper (Cu), aluminum (aluminum), zinc (Zn), iron (Fe) and the simple substance of tin (Sn), an alloy, and 
a compound. Moreover, a tooth-back layer can be used as the metal layer formed by at least one sort of 
approaches among the member of the shape of sheet metal which consists for example, of a conductive 
ingredient, the film containing a conductive ingredient or plating, vacuum deposition, and a chemical- 
vapor-deposition method. The organic electroluminescence devices which take out the light which the 
laminating of the organic layer and the 2nd electrode of one or more layers which contain the 1st 
electrode and a luminous layer in a substrate was carried out one by one, and they generated in the 
luminous layer as a spontaneous light corpuscle child from the 2nd electrode side are desirable. 
[0016] In the spontaneous light type display by this invention, since the tooth-back layer of a display 
panel constituted including the conductive ingredient so that the field of the opposite side might be 
covered to a spontaneous light corpuscle child at least is prepared, a control circuit, a wiring electrode, 
etc. for driving a spontaneous light corpuscle child are covered by this tooth-back layer, and 
electromagnetic waves, such as spurious radiation, are reduced by it. Moreover, since a tooth-back layer 
can raise heat conduction of a display panel, the heat produced with luminescence of spontaneous light 
corpuscle children, such as organic electroluminescence devices, radiates heat, and the temperature 
distribution inside a display panel are equalized. Furthermore, it is useful also to reinforcement of a 
display panel. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0018] [Gestalt of the 1st operation] drawing 1 expresses the cross-section structure of the 
spontaneous light display concerning the gestalt of operation of the 1st of this invention. This 
spontaneous light type display has the spontaneous light type display panel 20, and an image etc. is 
displayed on luminescence side 20A of the transverse plane of a display panel 20. 
[0019] Drawing 2 is the top view which looked at the display panel 20 from the luminescence side 20A 
side. The display panel 20 is constituted using the spontaneous light corpuscle child, for example, 
organic electroluminescence devices. A display panel 20 is driven by the active matrix, and has the 
configuration by which two or more organic electroluminescence devices 22 have been arranged at 
viewing-area 21 B except periphery section 21 A of the substrate 21 which consists of insulating 
materials, such as glass. 

[0020] The pixel circuit 24 equipped with TFT, a capacitor, etc. which were connected to each organic 
electroluminescence devices 22 and which are not illustrated, and the wiring electrode 23 which 
consists of aluminum (aluminum) arranged between the organic electroluminescence devices 22 is 
established in viewing-area 21 B of a substrate 21. Moreover, while the peripheral-control circuit 25 for 
controlling TFT which the pixel circuit 24 does not illustrate is arranged, the interface 26 for external 
connection is formed in periphery section 21 A of a substrate 21. 

[0021] If it returns to drawing 1 again, it is connected to the interface 26 for external connection while 
being held by the attachment component 31 of the shape of a frame which consists of metals, such as 
aluminum, iron, or these alloys, from the periphery section of luminescence side 20A, covering [ 20 ] it 
over a side face. In order to prevent leakage of electromagnetic waves, such as spurious radiation 
produced in the pixel circuit 24 and the peripheral-control circuit 25, tooth-back layer 32A constituted 
including the conductive ingredient which has the function which covers an electromagnetic wave is 
prepared in tooth-back 20B of a display panel 20. This tooth-back layer 32A is set as the ground 
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potential G with the attachment component 31 and the interface 26 for external connection, and, 
thereby, can raise further the electromagnetic wave shielding effect of tooth-back layer 32A. 
[0022] Tooth-back layer 32A is formed with copper. In addition to this, the simple substance of 
aluminum, zinc, iron, and tin is sufficient as this tooth-back layer 32A, and these alloys and a compound 
are sufficient as it. Moreover, with the gestalt of this operation, tooth-back layer 32A is a sheet metal- 
like member, and has pasted up tooth-back layer 32A and a display panel 20 with adhesives 33. The 
cross-section configuration of an attachment component 31 is the typeface of KO, and direct 
continuation of tooth-back layer 32A and the attachment component 31 is carried out. In addition, since 
it is the purpose to set tooth-back layer 32A as the ground potential G with an attachment component 
31 and the interface 26 for external connection, adhesives 33 are not limited especially about an 
ingredient and common epoxy system adhesives can be used for them. 

[0023] Drawing 3 expresses the cross section in viewing-area 21 B of a display panel 20. In a display 
panel 20, the whole surface is stuck with the adhesion resin 28 which opposite arrangement of the 
substrate 21 and the substrate 27 for the closures with which the organic electroluminescence devices 

22 were formed is carried out, for example, consists of ultraviolet curing mold resin or heat-curing resin. 
On the substrate 21, organic electroluminescence-devices 22R which generates a red light, organic 
electroluminescence-devices 22G which generate a green light, and organic electroluminescence- 
devices 22B which generates a blue light are prepared in the shape of a matrix as a whole in order. In 
addition, in drawing 3 , the organic electroluminescence devices 22R and 22G and the wiring electrode 

23 arranged among 22B are omitted. 

[0024] The organic electroluminescence devices 22R, 22G, and 22B have the anode plate 12 as the 1st 
electrode, an insulating layer 13, the organic layer 14, and the structure where the laminating of the 
cathode 15 as the 2nd electrode was carried out to this order, from the substrate 21 side. The organic 
electroluminescence devices 22R, 22G, and 22B are covered with the protective layer (passivation) 16 
which consists of silicon nitride (SiN). A protective layer 16 is for preventing invasion of the moisture to 
the organic electroluminescence devices 22R, 22G, and 22B, or oxygen. 

[0025] The thickness (only henceforth thickness) of for example, the direction of a laminating is about 
200nm, and the anode plate 12 is constituted by metals, such as platinum (Pt), gold (Au), silver (Ag), 
chromium (Cr), or a tungsten (W), or the alloy of those. 

[0026] An insulating layer 13 is for making correctly the configuration of the luminescence field in the 
organic electroluminescence devices 22R, 22G, and 22B into a desired configuration while securing the 
insulation of an anode plate 12 and cathode 15. Thickness is about 600nm, an insulating layer 13 is 
constituted by insulating materials, such as a silicon dioxide (Si02), and opening 13A is prepared 
corresponding to the luminescence field. 

[0027] As for the organic layer 14, configurations differ in every organic electroluminescence devices 
22R and 22G and 22B. Drawing 4 expands and expresses the configuration of the organic layer 14 in the 
organic electroluminescence devices 22R and 22G. In the organic electroluminescence devices 22R and 
22G, the organic layer 14 has the structure where the laminating of hole-injection layer 14A which 
consists of an organic material, respectively, electron hole transportation layer 14B, and luminous layer 
14C was carried out to this order from the anode plate 12 side. Hole-injection layer 14A and electron 
hole transportation layer 14B are for raising the hole-injection effectiveness to luminous layer 14C. 
Luminous layer 14C generates light by impregnation of a current, and emits light in the field 
corresponding to opening 13A of an insulating layer 13. 

[0028] Thickness is about 30nm and hole-injection layer 14A is constituted from organic 
electroluminescence-devices 22R by 4, 4', and the 4"-tris (3-methylphenyl phenylamino) triphenylamine 
(MTDATA). Thickness is about 30nm and electron hole transportation layer 14B is constituted by the 
screw [(N-naphthyl) -N-phenyl] benzidine (alpha-NPD). Thickness is about 40nm and luminous layer 
14C is constituted by the eight-quinolinol aluminum complex (Alq) by what did 2 volume % mixing of a 4- 
dicyanomethylene-6-(p-dimethylaminostyryl)-2-MECHIRU 4H-pyran (DCM). 
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[0029] In organic electroluminescence-devices 22G, hole-injection layer 14A and electron hole 
transportation layer 14B are constituted by the same ingredient as organic electroluminescence-devices 
22R, the thickness of electron hole transportation layer 14A is about 30nm, and the thickness of 
electron hole transportation layer 14B is about 20nm. Thickness is about 50nm and luminous layer 14C 
is constituted by the eight-quinolinol aluminum complex (Alq). 

[0030] Drawing 5 expands and shows the configuration of the organic layer 14 in organic 
electroluminescence-devices 22B. In organic electroluminescence-devices 22B, the organic layer 14 has 
the structure where the laminating of hole-injection layer 14A which consists of an organic material, 
respectively, electron hole transportation layer 14B, luminous layer 14C, and the electronic 
transportation layer 14D was carried out to this order from the anode plate 12 side. Electronic 
transportation layer 14D is for raising the electron injection effectiveness to luminous layer 14C. 
[0031] In organic electroluminescence-devices 22B, hole-injection layer 14A and electron hole 
transportation layer 14B are constituted by the same ingredient as the organic electroluminescence 
devices 22R and 22G, the thickness of electron hole transportation layer 14A is about 30nm, and the 
thickness of electron hole transportation layer 14B is about 30nm. Thickness is about 15nm and 
luminous layer 14C is constituted by bathocuproine (BCP). Thickness is about 30nm and electronic 
transportation layer 14D is constituted by Alq. 

[0032] Cathode 1 5 has the structure where the laminating of semi-permeable electrode 1 5A which has 
semi-permeable to the light generated in luminous layer 14C, and the transparent electrode 15B which 
has permeability to the light generated in luminous layer 14C was carried out to this order from the 
organic layer 14 side, as shown in drawing 4 and drawing 5 . In this display panel 20, this takes out the 
light generated in luminous layer 14C from a cathode 15 side, as the arrow head of a broken line showed 
drawing 3 thru/or drawing 5 . 

[0033] Thickness is about 10nm and semi-permeable electrode 15A is constituted by the alloy (MgAg 
alloy) of magnesium (Mg) and silver. Semi-permeable electrode 15A is for reflecting the light generated 
in luminous layer 14C between anode plates 12. That is, the resonance section of a resonator which 
resonates the light generated in luminous layer 14C by semi-permeable electrode 15A and the anode 
plate 12 is constituted. Thus, if a resonator is constituted, when the light generated in luminous layer 
14C acts considering multiplex interference as a lifting and a kind of narrow band filter, since the half- 
value width of the spectrum of light taken out can decrease and color purity can be raised, it is desirable. 
Moreover, since the reflection factor of the outdoor daylight in the organic electroluminescence devices 
22R, 22G, and 22B can be made very small with combination with red filter 29R [ which can be made to 
decrease by multiplex interference and is later mentioned also about the outdoor daylight which carried 
out incidence from the substrate 27 for the closures ], green filter 29G, and blue filter 29B (refer to 
drawing 3 ), it is desirable. 

[0034] For that purpose, it is desirable to make it make in agreement the peak wavelength of a narrow 
band filter and the peak wavelength of the spectrum of light to take out. That is, when peak wavelength 
of the spectrum of the light which wants to take out the optical distance between phi (rad), and an 
anode plate 12 and semi-permeable electrode 15A for the phase shift of the reflected light produced in 
an anode plate 12 and semi-permeable electrode 15A from an L and cathode 15 side is set to lambda, 
as for this optical distance L, it is desirable to make it fill several 2, and it is desirable to choose so that 
it may become the forward minimum value which fills several 2 in fact. In addition, although, as for L and 
lambda, a unit should be just common in several 2, let (nm) be a unit, for example. 
[0035] 

[Equation 2] 2 L/lambda+phi / 2 pi=q (q is an integer) 

[0036] Transparent electrode 15B is for lowering the electric resistance of semi-permeable electrode 
1 5A, and is constituted by the conductive ingredient which has sufficient translucency to the light 
generated in luminous layer 14C. As an ingredient which constitutes transparent electrode 15B, the 
compound which contains an indium, and zinc (Zn) and oxygen, for example is desirable. It is because 



good conductivity can be acquired even if it forms membranes at a room temperature. As for the 
thickness of transparent electrode 15B, being referred to as about 200nm is desirable. 
[0037] As shown in drawing 3 , the substrate 27 for the closures is located in the organic 
electroluminescence-devicesR [ 22 ], 22G, and 22B side of a substrate 21, and is closing the organic 
electroluminescence devices 22R, 22G, and 22B with adhesion resin 28. The substrate 27 for the 
closures is constituted by ingredients, such as transparent glass, to the light generated in the organic 
electroluminescence devices 22R, 22G, and 22B. Red filter 29R, green filter 29G, and blue filter 29B and 
the black matrix 30 are formed in the substrate 27 for the closures as a color filter. While taking out the 
light generated in the organic electroluminescence devices 22R, 22G, and 22B, the outdoor daylight 
reflected in the wiring electrode 23 (refer to drawing 2 ) located the organic electroluminescence 
devices 22R, 22G, and 22B and between them is absorbed, and contrast is improved. 
[0038] Although these red filter 29R, green filter 29G, and blue filter 29B and the black matrix 30 may be 
formed in which field of the substrate 27 for the closures, it is desirable to be prepared in the organic 
electroluminescence-devicesR [ 22 ], 22G, and 22B side. It is because red filter 29R, green filter 29G, 
and blue filter 29B and the black matrix 30 cannot be exposed to a front face and can protect with 
adhesion resin 28. 

[0039] Red filter 29R, green filter 29G, and the blue filter 29 are arranged in order corresponding to the 
organic electroluminescence devices 22R, 22G, and 22B. As a plane configuration method of red filter 
29R, green filter 29G, and blue filter 29B, any of the conventional arrangement methods, such as delta 
arrangement and stripe arrangement, may be used. Red filter 29R, green filter 29G, and blue filter 29B is 
constituted by the resin which mixed the pigment, respectively, and by choosing a pigment, green or the 
light transmittance in a blue wavelength region is high, and it is adjusted so that the red who considers 
as the purpose, and the light transmittance in other wavelength regions may become low. 
[0040] The black matrix 30 is established along the boundary of red filter 29R, green filter 29G, and blue 
filter 29B, as shown in drawing 3 . The black matrix 30 is constituted by the membrane filter for which 
the optical density which mixed the black coloring agent used interference of one or more black resin 
film or a thin film. Among these, if it is made for the black resin film to constitute, since it can form 
cheaply and easily, it is desirable. A membrane filter carries out the one or more layer laminating of the 
thin film which consists of a metal, a metal nitride, or a metallic oxide, and attenuates light using 
interference of a thin film. Specifically as a membrane filter, what carried out the laminating of chromium 
and the chromium(III) oxide (Cr 203) by turns is mentioned. 

[0041] Adhesion resin 28 prevents more effectively the corrosion and breakage of the organic 
electroluminescence devices 22R, 22G, and 22B by covering the near whole surface in which the organic 
electroluminescence devices 22R, 22G, and 22B of a substrate 21 were formed, as shown in drawing 3 . 
However, adhesion resin 28 does not necessarily need to be formed all over the substrate 21, and it 
should just be prepared so that the organic electroluminescence devices 22R, 22G, and 22B may be 
covered at least. 

[0042] This display can be manufactured as follows, for example. 

[0043] Drawing 6 thru/or drawing 8 express the manufacture approach of this display in order of a 
process. First, as shown in drawing 6 (A), patterning of the black matrix 30 which consists of an 
ingredient mentioned above is formed and carried out on the substrate 27 for the closures which 
consists of an ingredient mentioned above. Subsequently, as shown in drawing 6 (B), on the substrate 27 
for the closures, the ingredient of red filter 29R is applied with a spin coat etc., and red filter 29R is 
formed by carrying out patterning with a photolithography technique and calcinating. It is desirable to 
make it the periphery section of red filter 29R start the black matrix 30 in the case of patterning. It is 
because it is difficult to carry out patterning with high precision so that the black matrix 30 may not be 
started, and the part which lapped on the black matrix 30 does not affect image display. Then, as shown 
in drawing 6 (C), sequential formation of blue filter 29B and green filter 29G is carried out like red filter 
29R. 
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[0044] Moreover, as shown in drawing 7 (A), the anode plate 12 which consists of an ingredient 
mentioned above by DC sputtering is formed on the substrate 21 which consists of an ingredient 
mentioned above, subsequently, an anode plate 12 top — for example, CVD (Chemical Vapor Deposition; 
chemical vapor growth) — membranes are formed by the thickness which mentioned the insulating layer 
13 above by law, for example, the part corresponding to a luminescence field is alternatively removed 
using a lithography technique, and opening 13A is formed. 

[0045] Then, as shown in drawing 7 (B), corresponding to opening 13A of an insulating layer 13, 
sequential membrane formation of hole-injection layer 14A which consists of the thickness and the 
ingredient which were mentioned above, electron hole transportation layer 14B, luminous layer 14C, and 
the electronic transportation layer 14D is carried out using the area mask which is not illustrated with 
vacuum deposition. In that case, the area mask used by the organic electroluminescence devices 22R, 
22G, and 22B is changed, and membranes are formed to every organic electroluminescence devices 22R 
and 22G and 22B. Moreover, since it is difficult to vapor-deposit to high degree of accuracy only at 
opening 13A, it is desirable to form membranes so that the whole opening 13A may be covered and the 
edge of an insulating layer 13 may be started for a while. After forming the organic layer 14, semi- 
permeable electrode 15A which consists of the thickness and the ingredient which were mentioned 
above is formed using the area mask which is not illustrated with vacuum deposition. After it and on 
semi-permeable electrode 15A, by DC sputtering, the same area mask as semi-permeable electrode 15A 
is used, and transparent electrode 15B is formed. It is a wrap about the organic electroluminescence 
devices 22R, 22G, and 22B to the last by the protective layer 16 which consists of an ingredient 
mentioned above. In addition, on a substrate 21, TFT, a capacitor, etc. for carrying out drive control of 
the wiring electrode 23, the peripheral-controlcircuit 25, and the organic electroluminescence devices 
22R, 22G, and 22B which are not illustrated are formed with the formation of the organic 
electroluminescence devices 22R, 22G, and 22B mentioned above. 

[0046] Then, as shown in drawing 8 (A), spreading formation of the adhesion resin 28 is carried out at 
the side in which the organic electroluminescence devices 22R, 22G, and 22B of a substrate 21 were 
formed. It may be made to perform spreading by making resin breathe out for example, from a slit nozzle 
mold dispenser, and a roll coat or screen-stencil may be made to perform it. 

[0047] Subsequently, as shown in drawing 8 (B), a substrate 21 and the substrate 27 for the closures 
are stuck through adhesion resin 28. It is desirable in that case to make the field of the side which 
formed red filter 29R, green filter 29G, and blue filter 29B and the black matrix 30 among the substrates 
27 for the closures counter with a substrate 21, and to arrange it. Moreover, it is desirable to make it air 
bubbles etc. not mix in adhesion resin 28. Then, the relative position of the substrate 27 for the closures 
and a substrate 21 is adjusted by moving the substrate 27 for the closures suitably, before stiffening 
adhesion resin 28. That is, a location with organic electroluminescence-devicesR [ 22 ], 22G, and 22B, 
red filter 29R, green filter 29G, and blue filter 29B is adjusted. At this time, adhesion resin 28 has not 
been hardened yet and can move the about hundreds of micrometers relative position of the substrate 
27 for the closures, and a substrate 21. 

[0048] Furthermore, by irradiating ultraviolet rays or heating to predetermined temperature, adhesion 
resin 28 is stiffened and a substrate 21 and the substrate 27 for the closures are pasted up. By the 
above, the display panel 20 shown in drawing 2 thru/or drawing 5 is completed. Finally, as shown in 
drawing 1 , an attachment component 31 is attached in a display panel 20, and tooth-back layer 32A is 
pasted up on tooth-back 20B of a display panel 20, and an attachment component 31 through a glue line 
33 after that. Thereby, the spontaneous light type display shown in drawing 1 is completed. 
[0049] Thus, in the produced spontaneous light type display, if a predetermined electrical potential 
difference is impressed between an anode plate 12 and cathode 15, a current will be poured into 
luminous layer 14C, and when an electron hole and an electron recombine, luminescence will take place 
mainly in the interface by the side of luminous layer 14C. This light is reflected multiply between an 
anode plate 12 and semi-permeable electrode 15A, penetrates cathode 15, adhesion resin 28, red filter 
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29R, green filter 29G, and blue filter 29B and the substrate 27 for the closures, and is taken out from 
the substrate 27 side for the closures. 

[0050] Thus, since according to the gestalt of this operation tooth-back layer 32A constituted including 
the conductive ingredient was prepared so that the field of the opposite side might be covered to tooth- 
back 20B 22R, 22G, and 22B of a display panel 20, i.e., organic electroluminescence devices, the 
peripheral-control circuit 25 and the wiring electrode 23 are covered by this tooth-back layer 32A, and 
leakage of electromagnetic waves, such as spurious radiation, is prevented. 

[0051] Since tooth-back layer 32A is constituted including at least one sort in the group which consists 
of copper, aluminum, zinc, iron and the simple substance of tin, an alloy, and a compound, it can expect 
high electromagnetic wave electric shielding capacity with a cheap ingredient, without using a 
transparence electrical conducting material. In addition, since tooth-back layer 32A is located in tooth- 
back [ not the luminescence side 20A side of a display panel 20 but ] 20B, it is expensive like before, 
the transparence electrical conducting material which time and effort requires for manufacture does not 
need to be used for it, and the ingredient enumerated in the above-mentioned group is sufficient for it. 
[0052] Moreover, since tooth-back layer 32A can raise heat conduction of a display panel 20, the heat 
produced with luminescence of the organic electroluminescence devices 22R, 22G, and 22B radiates 
heat, and the temperature distribution of the display-panel 20 interior are equalized. If at least one sort 
of the simple substance of copper with high thermal conductivity, an alloy, and a compound constitutes 
tooth-back layer 32A especially, the high heat dissipation effectiveness will be acquired. In this case, it 
is still more effective if silicone system adhesives with high thermal conductivity are used for a glue line 
33. 

[0053] Furthermore, since tooth-back layer 32A is a sheet metal-like member, it is useful also to 
reinforcement of a display panel 20. Especially as an ingredient of tooth-back layer 32A suitable for 
reinforcement, a simple substance, an iron alloy, and an iron compound are mentioned. Moreover, by 
considering as a sheet metal-like member, it can manufacture or obtain easily and can attach easily by 
the glue line 33. 

[0054] [Gestalt of the 2nd operation] drawing 9 expresses the spontaneous light type display concerning 
the gestalt of operation of the 2nd of this invention. In this spontaneous light type display, tooth-back 
layer 32B has the same configuration as the gestalt of the 1st operation, an operation, and effectiveness 
except for being a film containing a conductive ingredient. Therefore, the same sign is given to the same 
component and the explanation is omitted: 

[0055] With the gestalt of this operation, tooth-back layer 32B is a film containing for example, a ferrite 
system ingredient or graphite, and can achieve the function as electromagnetic wave shielding film like 
tooth-back layer 32A in the gestalt of the 1st operation. When it considers as the film which contains 
graphite especially, in addition to the electromagnetic wave reduction effectiveness, the multiplication- 
effectiveness that the temperature in a display panel 20 can be equalized according to the heat 
dissipation effectiveness can also be acquired. 

[0056] [Gestalt of the 3rd operation] drawing 10 expresses the spontaneous light type display 
concerning the gestalt of operation of the 3rd of this invention. In this spontaneous light type display, 
tooth-back layer 32C has the same configuration as the gestalt of the 1st operation, an operation, and 
effectiveness except for being the metal layer formed in the field of the opposite side to the organic 
electroluminescence devices 22R, 22G, and 22B of a display panel 20. Therefore, the same sign is given 
to the same component and the explanation is omitted. 

[0057] Although it can consider as at least one sort in the group which consists of copper, aluminum, 
zinc, iron and the simple substance of tin, an alloy, and a compound, since the metal used as the 
ingredient of tooth-back layer 32C is generally easy to form, its alloy of silver or silver is desirable. 
[0058] Moreover, since tooth-back layer 32C was prepared in tooth-back 20B of a display panel 20, 
there shall be especially no constraint about thickness or precision, and it should be formed by at least 
one sort of approaches among plating, vacuum deposition, and a chemical-vapor-deposition method. If a 
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chemical-vapor-deposition method is used especially, since tooth-back layer 32C can be formed in the 
manufacture process and coincidence of a display panel 20, it is desirable. In addition, although it is not 
restrained as mentioned above, it is desirable [ especially the thickness of tooth-back layer 32C ] to be 
re f errec | to as 100 micrometers or more in order to secure good conductivity ability. 
[0059] With the gestalt of this operation, without almost affecting the weight, appearance, and dimension 
of a display panel 20, since it is the metal layer formed in the field of the opposite side to the organic 
electroluminescence devices 22R, 22G, and 22B of a display panel 20, tooth-back layer 32C can cover 
the wiring electrode 23 and the peripheral-control circuit 25, and can prevent leakage of 
electromagnetic waves, such as spurious radiation. 

[0060] As mentioned above, although the gestalt of operation was mentioned and this invention was 
explained, this invention is not limited to the gestalt of the above-mentioned implementation, and can 
deform variously. For example, although the configuration of the organic electroluminescence devices 
22R, 22G, and 22B was mentioned concretely and the gestalt of the above-mentioned implementation 
explained it, it needed to have no layers, such as an insulating layer 13 or transparent electrode 15B, 
and you may have other layers further. In addition, although this invention is applicable also about the 
case where it does not have semi-permeable electrode 15A, since the direction it was made to have the 
resonator which makes the resonance section semi-permeable electrode 15A and an anode plate 12 can 
make small the reflection factor of the outdoor daylight in the organic electroluminescence devices 22R, 
22G, and 22B and contrast can be raised more as explained also in the gestalt of the above-mentioned 
implementation, it is desirable. 

[0061] Moreover, although the gestalt of the above-mentioned implementation explained the example of 
an active matrix as a drive control system of a display panel 20, this invention can be applied also when 
adopting drive control of a passive matrix method. 

[0062] Furthermore, with the gestalt of the above-mentioned implementation, the tooth-back layers 32A, 
32B, and 32C may be formed so that the tooth-back layers 32A, 32B, and 32C may be applied to a side 
face from tooth-back 20B of a display panel 20 and it may be covered, although only tooth-back 20B of 
a display panel 20 was explained about the example of a wrap. Moreover, it forms so that the tooth-back 
layers 32A, 32B, and 32C may be covered to the periphery section of tooth-back 20B to side-face and 
luminescence side 20A of a display panel 20, and you may make it serve as an attachment component 
31. 

[0063] In addition, although it was made to generate red and a green and blue light by changing the 
ingredient of the organic layer 14 with the gestalt of the above-mentioned implementation again, this 
invention is applicable also about the display it was made to make generate such light combining a color 
conversion layer (colorchanging mediams;CCM) or by combining a color filter. 
[0064] 

[Effect of the Invention] As explained above, according to the spontaneous light type display given in 
any 1 term of claim 1 thru/or claim 1 1 Since the tooth-back layer of a display panel constituted 
including the conductive ingredient so that the field of the opposite side might be covered to a 
spontaneous light corpuscle child at least was prepared, a peripheral-control circuit and a wiring 
electrode are covered by this tooth-back layer, and the leakage preventive measures of electromagnetic 
waves, such as spurious radiation, can be cheaply performed by it. 

[0065] especially , according to the spontaneous light type display according to claim 2 , since it be 
constitute including at least one sort in the group which consist of copper , aluminum , zinc , iron and 
the simple substance of tin , an alloy , and a compound , a tooth back layer can expect high 
electromagnetic wave electric shielding capacity with a cheap ingredient , without use a transparence 
electrical conducting material . In addition, since a tooth-back layer is located in the tooth back instead 
of a luminescence side of a display panel, it is expensive like before, the transparence electrical 
conducting material which time and effort requires for manufacture does not need to be used for it, and 
the ingredient enumerated in the above-mentioned group is sufficient for it. Moreover, since a tooth- 
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back layer can raise heat conduction of a display panel, the heat produced with a spontaneous light 
corpuscle child's luminescence radiates heat, and the temperature distribution inside a display panel are 
equalized. If at least one sort of the simple substance of copper with high thermal conductivity, an alloy, 
and a compound constitutes a tooth-back layer especially, the synergistic effect of an electromagnetic 
wave shielding effect and the heat dissipation effectiveness will be acquired. 

[0066] Moreover, especially, since a tooth-back layer is a sheet metaHike member according to the 
spontaneous light type display according to claim 3, in addition to the electromagnetic wave shielding 
effect mentioned above, it is useful also to reinforcement of a display panel. As an ingredient of a tooth- 
back layer especially suitable for reinforcement of a display panel, a simple substance, an iron alloy, and 
an iron compound are mentioned. Moreover, by considering as a sheet metal-like member, it can 
manufacture or obtain easily and can attach easily with common adhesives. 

[0067] Especially, since tooth-back layers are a film containing a conductive ingredient, and a film which 
specifically contains a ferrite system ingredient or graphite according to the spontaneous light type 
display according to claim 4 or 5, high electromagnetic wave electric shielding capacity is expectable 
with a cheap ingredient. In the case of the film which especially contains graphite, in addition to an 
electromagnetic wave shielding effect, the temperature inside a display panel can also be equalized 
according to the heat dissipation effectiveness. Moreover, such a film can manufacture or come to hand 
easily, and can be easily attached with common adhesives. 

[0068] Furthermore, without almost affecting the weight, appearance, and dimension of a display panel, 
since a tooth-back layer is a metal layer formed in the field of the opposite side to the spontaneous 
light corpuscle child of a display panel according to the spontaneous light display according to claim 6 or 
7, a wiring electrode, a peripheral-control circuit, etc. can be covered, and leakage of electromagnetic 
waves, such as spurious radiation, can be prevented. 

[0069] Moreover, according to the spontaneous light type display given in any 1 term of claim 9 thru/or 
claim 11, especially Since it is the organic electroluminescence devices which take out the light which 
the laminating of the organic layer and the 2nd electrode of one or more layers with which a 
spontaneous light corpuscle child contains the 1st electrode and a luminous layer in a substrate was 
carried out one by one, and they generated in the luminous layer from the 2nd electrode side The 
effectiveness of radiating the heat produced in case organic electroluminescence devices emit light by 
high brightness with the effectiveness of preventing leakage of an electromagnetic wave, by the tooth- 
back layer is acquired. Therefore, the temperature distribution in a display panel are equalized and the 
organic electroluminescence display which has a high display property can be realized. 
[0070] Furthermore, according to the spontaneous light type display according to claim 10 or 11, since a 
semi-permeable electrode and the 1st electrode constituted the resonance section of a resonator, by 
carrying out multiplex interference of the light generated in the luminous layer, and making it act as a 
kind of narrow band filter, the half^value width of the spectrum of light to take out can be decreased, 
and color purity can be raised. In addition, it can be made to be able to decrease by multiplex 
interference also about the outdoor daylight which carried out incidence from the closure panel, and the 
reflection factor of the outdoor daylight in organic electroluminescence devices can be made very small 
with combination with a color filter. Therefore, contrast can be raised more. 



[Translation done.] 



-12- 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the configuration of the spontaneous light type display 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the top view of the display panel in the spontaneous light type display shown in drawing 
1. 

[Drawing 3] It is a sectional view in the viewing area of the display panel shown in drawing 2 . 

[Drawing 4] It is the sectional view which expands and expresses the configuration of the organic 

electroluminescence devices in the spontaneous light type display shown in drawing 1 . 

[Drawing 5] It is the sectional view which expands and expresses the configuration of the organic 

electroluminescence devices in the spontaneous light type display shown in drawing 1 . 

[Drawing 6] It is the sectional view which expresses the manufacture approach of the spontaneous light 

type display shown in drawing 1 in order of a process. 

[Drawing 7] It is a sectional view showing the process following drawing 6 . 
[Drawing 8] It is a sectional view showing the process following drawing 7 . 

[Drawing 9] It is a sectional view showing the configuration of the spontaneous light type display 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 10] It is a sectional view showing the configuration of the spontaneous light type display 
concerning the gestalt of operation of the 3rd of this invention. 
[Description of Notations] 

12 [ — An organic layer, ] — An anode plate (the 1st electrode), 13 — An insulating layer, 13A — 
Opening, 14 14A [ — Electronic transportation layer, ] — A hole-injection layer, 14B — An electron 
hole transportation layer, 14C — A luminous layer, 14D 15 — Cathode (the 2nd electrode), 15A — A 
semi-permeable electrode, 15B — Transparent electrode, 20 [ — A substrate, 21 A / — Periphery 
section, ] — A display panel, 20A — A luminescence side, 20B — A tooth back, 21 21 B — A viewing 
area, 22, 22R, 22G, 22B — Organic electroluminescence devices, 23 [ — The interface for external 
connection, ] — A wiring electrode, 24 — A pixel circuit, 25 — A peripheral-control circuit, 26 27 [ — A 
green filter, 29B / — A blue filter, 30 / — A black matrix, 31 / — An attachment component, 32A 32B, 
32C / — A tooth-back layer, 33 / — Glue line ] — The substrate for the closures, 28 — Adhesion 
resin, 29R — A red filter, 29G 
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[0025] iii2it mm^m^m^ (&> 

(Pt) , # (Au) , m (Ag) , i7DA (Cr) $> 

z>^\*f?yyx7-y (w) ftifw^Ji. 

[0 0 2 6] ftftjR 1 3 (J. 1112 .h&ff 1 5 t<Dm 

m&&m&-rztmz. mmm^mytm^- 2 2r, 22 

G, 2 2 BKl*Jt*«3t««O»ttSiE«K:ma<0»tt 
AS6 0 0 nmggTiO, — K-ffc^-f * (S i O2 ) * 

¥351 3 A^y^nx^s. 

[0027] &mm 1 4 a, nm*n&ytm=f- 2 2 r, 

2 2G, 2 2 BZ:t\Zffil&J)mti-DT^Z>« 04(1 # 
««#^7t*f2 2R, 2 2GK*tt*W««l 4©« 

r,, 2 2Gt(t *iii4ii w«wm<fc9-wfn 

fcSiEJLaAJi 1 4 A, ZEJLfUM/f 1 4 B*S J:tf56ttJB 

i 4 cams i 2©«*»6^o«ifc«jisnfc«iifis# 

UTJri*. IE?LaA«l 4 A&JcfJiEJLiS&iHB 1 4BIJ 
fgft'H 1 4 C'v<7)IE?LaA^£i§»5fc«&© i &©T;& 
-5. SSftJil 4C«m^roaAtCiD^:$:»*T^ ; fo<D 

30 3fr4«t5CttoT^«. 

[0028] mmn.R%ft.mi- 2 2rtii iE?iftAJi 

14A«, 0»JA.tf, SW3 0nmggT*t), 4, 
4' , 4" - MJ7. (3->f;l/7i^7ir: J l|.7S 
/) h'J7iZJV75> (MTDATA) CiOMS 
IE?L*i3tSl 4B11 JP*#3 0 n 

mgmO, t'A [ (N-^-^^W -N-7ir 

)V] i>*j*j> (o-NPD)'tit)i*snTt>*. 

5E3tJ114C«, flIAtf, SW40nm§mO. 
8- + / 'jy-;P7;W=X^7Alg#: (Alq) IC4--^ 
40 y7y^fl/>-6- (p-y/W$y7x?'JW 
- 2 -/^;l/-4H-hf7> (D CM) &2fls*XiB^ 
Ltzb<D\Z£Dmtil2nT^2>o 

[0029] Gmw.R&ytm?2 2gtii ie?l?£as 

1 4 A43iy:iE?LlfijiS 1 4 Btt, t!t#Mlf2 
2R<hl^«»«f4tC«tO«PKSnT43t3, iE?L$liiHl 
4AOff*ttWiltf3 0 nmS«T?*»5, iETLHSIJl 1 
4 B©J*^«^JA«2 0 nmgST^S. ft%JI 1 4 C 
«, 0iJ^«. JS***5 0 nm8*T?*»5, 8- + / 'J7 

-;u7;u5^^Af§# (ai q) tc±o*i«snT^ 

50 •§„ 
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[0 0 3 0] m 5 14, #^«#^7t»^ 2 2 B fc *5ltS 

»f2 2BTii w*8Jii4tt, mmtmzv^n 
znteziEii&Am i 4 a. lEiimmm hb. s^ji 

1 4 Ci3«trj«^2ll 1 4D»il 2®W^uffl 
HC«iSftfciaStLTH5'. m?tfi2llll 4D(i 

[0 0 3 1 ] W*«fl L 5fi3t* J F2 2 BTtt. IE7LffiAJi 
1 4A43j:7JiE?L«l^«l 4BI1 ^r***^*^ 2 
2R, 2 2Gira«©»»fc<tO«lJ«$nT*0, IE?L 
ImSP 1 4 A©ff^(40iJ*J43 0 nralgTSD, IE7L 
KlSi 1 4 B©JS*H«A«3 0 nmggTSS. %% 
I14CIJ. mZ-VZ. fW15nmiSTJ5D, A*V 
/77°n-f> (BCP) l:iOM$nx^5. m^(S2l 
J114DI4. flIAtf, ©**«3 0 nmeST»0, A] 
QfciOftj&SftT^S. 

[0 0 3 2] mmi 514. 04*3«ttX0.5{C^bfc«t5 

fc. mxmi 4.cT36*feufc3tK»bT*aiatt**-r 

3¥j§$ttttSl 5 At, fgftB 1 4 CT*fg£b7c7tfc 

[0033] ^mm&mmi 5Ait mm* j**au 

OnrngST'^t), ^if^i^OL. (Mg) t$8t©-&& 
(MgAg^) iC^OflljfcSftT^S. ¥S)Sttt|S 
15 Ate. $B#H1 4CT»£bfc3tt*l»«l 2£©M 

Si 5AtlIl 2 tfcj^. 1*11 4 CTl4Lfe 

5 <5«t 5 fc-ftttf. 1 4 CT5£ 

^ftffl***^ b . &W>& £fi± 3 #-3 Z. t Z> 
OT»*blr». l*lkffl»£2 7^6Aftfbfc^?t 

t5ifi7YM-2 9R, ^fe7^;i/^-2 9G*3ct 
tfSft7-fH-2 9B (B3#Sg) t fc±0 
W««#fgftfSt?-2 2R, 2 2G, 2 2 B\Z&VZ>ftyt 

[0 0 3 4] ^©7c«>fc(4. 8E#*7-Y;W-©fcf-0 

1 2£s£tf#3Si®ttttffil 5AT?4U*R»3t©(fl:ffi>' 
7 h£<I> (r a d) . Hffi 1 2 t¥iti$ttttffil 5 At 



(5) 

*a-rntfj:i^, flsutf (nm) ^JtMitrs. 

[0 0 3 5] 

[R2]2L/A+$/2n = q (qtelSiSc). 
[0 0 3 6] SlftttSi 5BH fSSttlgl 5Affl 
*&ffifi"fcTtf*fc*©t>©T*D, SSftJil 4CT38 

T(t #Jx.t4*. -f >3*>AfcJMB (Zn) 
tMt£*U&<»"*bH. Mt^ILT%Ma*ltt* 
ft* ^t**-?* iSMSl 5Bcojf^- 

14. MAtf 2 0 0 nmgSitSiiWil/K 

[0 0 3 7] f-fihffl»ffi2 7(4, 03 fc^bfc.fc'Sfc. 
S1&2 1 <Dmmnft%ftM=f-2 2 R, 2 2G, 2 2 B© 
«fC(fc«bT*0. ftf»l2 8 t*tW«*ff583t* 
f 22R, 22G, 2 2 B£ftltbT^-5o itltfflSS 
2 7 14. **«#5S3t* ; F2 2R, 22G, 2 2BT1 
20 £ b fcft fc** b Tl Wttti 7 X & t*©*mfc J: 0 «J« 2 
tiT^4. ttlhfflS«2 7fct4, 

^-iLT^67^;^-2 9R, ifi7^M-2 9 

GSitfiffi?^ .fl^-2 9B*irj7*77i'vh>j^ 

^3 0*««Jt6nT*D, *r»m#5S^t* ; 5 t 2 2R, 2 
2G, 2 2BTSB£bfc3te*W0fflr£#fc. 
»)t*f2 2R, 2 2G, 2 2B*«fctX-t©M»Cfifl|-r 

ffiJiRb. 3>h57. h£"&#T5<fc5fcfcoTl>-5. 
[0 0 3 8] un^fi7>fM-2 9R, ifi7^^ 
so 37-2 ? Gi iOtf67 - 2 9 B & 6tf 1:7*7 5» 
7ThU?7 3 0f4. »±ffi*«2 7©f5£fi«©Bfc 

mf^nxh^at, ^mm^-m^tm z r-2 2r, 22 
g, 2 2 Bwflotcigttsn-sdtaw* bi>. ^e,?^ 

M-2 9R, »fi7«fH-2 9Gi«tt;*fi7^^ 
37-2 9 B*il)!7'5 7 i7Vh 'J77 3 O^gffltcSttJ 
■ti-f. »*»|i2 8lC«kO««-!r5 - lt3&»T#6*>6T 

[0 0 3 9] m&y J )l$—2 9R, 4 )V9—2 

9 G*±Mfi7-fM-2 9tt. #«m^7 , £*^2 
40 2R, 2 2G, 2 2 BlCttJ&bTdfcgEgSftT''"'*. 
#fi7^M-2 9R, m&7'()l?-2 9G43J:^W 
fe7^;l-^-2 9 BroTEtHeTjiCt bTf4. x^^SB 

s. 7. h7<^ias^t*©fie*©iiEB75iE:©^-rn$rfij 

fflLTfcj:H„ ifi7>fM-2 9R, 

2 9G£><fctf#£:7^;i^-2 9 Bti. a^-^SAbfc 

3taja**iffi<, M<Dfc&mz&tfz>ytmmwi&<tz 
z^oizmmznT^z. 

50 [0 0 4 0] 77777MJ7A30I1 0 3fc^bfc 
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&r>\Z. gfi7^M-2 9R, 4 )l$-2 9 G 

£fiJJ8LTft£Ms£-ti--2> ; k©T&£. Ii7-fM- 
tl/TH ftttWKtt. ^oAtlf^nA (III) 

(Cr2 O3 ) tSJESfcMUfefeO^lfSn*. 

[0 0 4 1 ] ifiJ|2 8fi. 03 H*bfcJ:5IC. S 
S2 1©tItf^i¥2 2R, 2 2G, 2 2B*«8 

2 2R, 2 2G, 2 2 B CD^ft* J: D5&mW 
lcR±"r*J:5K*oT«r>*. <BU tt*WK2 8H:. 

'M<tfctIt#M$ : F2 2R, 2 2G, 22B5 

a 5 <£ 5 ic is it e> nx ^ *nf± ^. 

[0 0 4 2] i©a^g»J, fclAfcf. ^©cfcpfClUT 

[0 0 4 3] 0 6&l>U08tt;i©^gg©gSjg7ji£ 
£IgHt;:STfc©T*<&&. 0 6 (A) \Z*kLtz 

.kit, ±ftvrc*m£r)ti.z>M±m&WL2 i 

ML, /X^ — ->^r-&. ifclr»T, 0 6 (B) fcjj* 
Lfe«t5lC, »jkJBS«2 7CD±fc. $fi7>f^-2 
9R©«»*XtT>3-htt£K:J:0**U. T7*MJ 

iDM7^M-2 9R^MT5. /\5>—->{/<D 
RCfi, *fi7^^-2 9R©MW77 7i'7b 
Ui7 7.3 0 lr^^-5<t^tcT^^i:*WSL-^o 7*7 2/ 

3. ^^T. 06 (C) tC^L-fc^K, gfi7^M 
-2 9RtH*l:l/T. Wfi7>f- 2 9 B&£Zf1& 
&7s()l5>-2 9 G 
[0 0 4 4] 0 7 (A) IC^bTciot, 0!A 

(Chemical Vapor Deposition ; ■ffc^W^SJ&ft) ffil: 

57^ nT*3t««K»*-r *«»saiRW 

[0 0 4 5] S^T, 0 7 (B) \Z^htz£o\Z, «*. 
1 3©MPgBl 3 AtttiSLT. ±H5l,;fcJS**S<ktf*f 



(6) 

70 

ttJ;Dfc*IE?Lft.AJi 1 4 A, lEJUAiMli 1 4 B. 5Bft 
1 1 4 rjc«^jiB 1 4 D^IMItS. -t-© 
IS. fit^ff2 2R, 22G, 2 2BlCctDffl 
^5IiJ7-77?^ tit#i**f2 2R, 2 
2G, 2 2 B££fcricBt*-f<&. *7c, MPffil3AK 

Slt^LK *«8JIl 4£*Bj£L7c©-&. flSJAtf 
mp&tC<tD0Sbi^ViXU7V^.^S:fflt^ ±j£L7c 

4. -^©©^. 5A©±tc, mx.\mM 

flMMI'fMfcJlH^ 2R. 22G, 2 2B*0!IAB , ±i£l, 
fc»»«kO**»BIJil 6tC<fcOS5. fc*5. ±a!bfc 
#««^7t^2 2R, 2 2G, 2 2Bffliflitfc 
(C. S«2 1±KH. i@112 3, Pia$iJ«|pISS2 

5, tiMM*f2 2R, 2 2G, 2 2 B £IEf!jfM 
■ $PT5fc*©0^L&^TFT^*WN°:>^t>^j£2 

20 

[0 0 4 6] ffflt, 08 (A) \Z7fLTz£o\Z. 
2 10*WtJMB%*?2 2R, 2 2G, 2 2B5M 

^TfT5«fc5k:LTfcJ:<, o— ;U:3- Hte7.£ 
U ->IWJfc £ (CJ: 0 ff-5 «t 5 LT %> «k 
[0 0 4 7] 08 (B) tC^LfcJ:^;:, 

2 i ££rihffls«2 7 h^mmmm2 s^ltsad^ 

totf*. i*itffl*«2 7©5Sifi7^M- 

30 2 9 R, ^:fe>'^;i/^-2 9G43<J;^#e7^;i/^-2 
9B&£>tfl;:772>£-?HJ^X3 0S»*bfc«Offi 

tz. mmmm2 %\z%mts.Ei)mxvf^^\zt^z. 

9. »ihffl**2 7t»«2 1 t©ffl^fi«*SE^S-& 
2»o *IWIH!3t* : F2 2R, 2 2 G, 2 2 

Bt#fi7^H-2 9R, ^fe7^r;l/^-2 9 GiSj: 
0:«-fe7^;U3'-2 9 Bt©ffiB5rS-&$"&-5. £©£ 
40 »««Jfi2 8tt**f*«fl;-e*t). ft±fflS«2 7 

[0 0 4 8] *n**JHI*bSfctt0fSiaftK 
DD^tli^tlCiO, S*1»It2 8€r®fbS-B-, SS2 
1 d:i>f±fflS«2 7iS»f*t5. «±^J;D. 0 2 
&HL05 \Z7fi\stz3k5firt*)V2 Od^^-TS. ft^ 
(;, 0 l (c*bfcj;-5tc. 2 0 iz&ft&tt 3 

-€-©&, g^;i/2 0fflfB2 0B* 
«fc 3 It. gfi3 3^UTfil3 2A 

so swats :niao, Bitsi/fcS*?Eis* 
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// 

[0049] z(D£5\zLTftm2tuz&%ytmm*$i 
t-en mm 1 2 tmm 1 5 t<Dwzm^.<Dmi£^ma 

i^W«£^-f-&-ttCj:0. itLTDtl 1 4 C#J© 

5Ai©riT#is»i- mmi 5, mm® 

512 8, $fi7^M-2 9R, ie7-fi^-2 9G 
&£zsn&y4)\s5>-2 9 B/ t teiX{Cit±ffl*«2 7 4 

[0 0 5 0] ^©i^K^ilSgWfl^Kintf. 

^2o©ti2 0B, rtj.^mmm^yem^2 2 

R, 22G, 2 2B(;:#LT£*MaiJ©®£ffl5J:5lc. 

pKLTiWT. i®ffil3 2Ai: < t-3T, Jii2fMffll[! 
S&2 5^iEil§ittffi2 3#igig$*U ^gfSWft-i:©^ 

[0 0 5 1 ] US* 3 2A(1 «?, T;U5^^A, M 
&&<fcrjcxX©<IM£, •&^*3d;rj{b^%^e»^-&l¥ 

t^^n^i^Ttl.. fc*, WBJ13 2 Ate, 
2 0 <D5£ftm 2 0 AflTCttfc < Wffi 2 0 B C 

[0 0 5 2] *&. »II3 2A{;i"3^/W2 0 
2 2R, 2 2G, 2 2B©»JtCff9T4i;*l»WI[i 
tII3 2A5, fte«*<Z>j«fr>fi!<Z)¥fiE. 

[0 0 5 3] $5>(C. SII3 2AI1 *«tt©aMfT 

■<&-5©-c\ *^/t*;P2 owM&lcfc&ir^. *t3$©;fc 

»K3i!S&«iUI3 2 A©ff»tl/Tll &!;:&©¥ 

T*£. «»JI 3 3 K«fc01B¥fc:ttD 

[0 0 5 4] [ft2 0£%®&&] @9«, *%910>£ 

c©i»jti!**s«7ftt, »si3 2 Bwmnmm 

fStSU Sfll©3li£©^1£<h 
[0 0 5 5] *£Jfi©»l8Ttt. Wfflfl 32B(t «A 



A? 

;U2 ortofiflte^— {tTtst^SffiRWfcS&SfcW 

[0 0 5 6] [IK 3 £>£%0&flg] 010(1 1f%W<» 

50 H©g^7fcSii^«T'te> Mi3 2CiJ5, 
/1*;U2 0<D^®Mft&%m=?-2 2R, 2 2G, 2 2B 

fgl o&Ko&ffi^ftttOfltjft, flUH33«fctf2&** 

#LT^©!&HJl£#«nr5„ 
[0 0 5 7] ffiI3 2C0^M^^Iil M, 7 

[0 0 5 8] Sfc, tfffl«3 2C«, SSA^20ffl 
«ffl2 0 BfcK»*&ft*©T»KKJS*>tt«KOlr>T© 

2 0©«itXD-fe>?.<i:|W|ll#tcWffiP3 2C&mtfLTZZ. 
£#T?**©T#*LH. &*3, fII3 2C0l)l 
tt, ±3£©<fc5ic#t::f»S9$n&^ ; &©©, ftff&Wa 

ttii*ai«-rafc«) 1 o o/tmK±t-r«Jit*«a*b 
[0059] **ss©^iiT«, nmm 3 2 c**. 

/W2 0ffltIi^3t^2 2R, 2 2G, 2 2B 

^^20011, n-m&£zf^m\ztet/u£&mz 

WSlt&<, BE^*®2 3fccty:jlja$iJPlHlK2 5 
[0 0 6 0] JK±, £M©»«*#tfT#ffi9iSKi!liL 

tt, WffiS*^^*^ 2R, 22G, 2 2B0M5 

51 5Bfc£©£T0>Ji£IB;it*&Bttfc<» fffi 
©B£Ht::fiif*.THTt>«fc^. fcfc. ¥31tttll5 

Siiii*Sl 5 A tHMIl 2<h^*Sg|5<>:TS*li§§5r 
*T*J:5lCLfc*««« *««»5BJE* ; P2 2R, 2 2 
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13 

[0 0 6 1 ] &7firt*)V2 0<om.WifflWttb\s 

[0 0 6 2] ±B^JS©»*Ttt. ttiI3 2 

A, 3 2B, 3 2 C««S^**2 0O#I2 O'BO* 
ZmoMlfO^TmWLtztf. SII3 2A, 3 2B, 
3 2C«»^/N°^;U2 0©1f®2 0 B ^ 6ffl'Jffi(C*HtT 
B5±5l:»*SftWTtiJ:K *fc. ffiSi3 2 io 
A, 32B, 3 2 CSrg^/Wl^ 0©«ffi2 0 Bfrib 

fiijH*5<ttK^?tffi2 o Aonm&s.-zm^ & 0\ZWJ& 

[0 0 6 3] JnATSfc, ±E£fett©»IBTtt, 
1 4©#^£S*.3.I<h{;:cfc9? l F&, »fi:feJ:tf#e© 
ft£fg££tt&<fc5tcLfc^\ *3S9Itt, fe^glJl (co 
lorchanging mediams ; CCM) Z> Z\ £lz 

[0 0 6 4] 

tf. g^*;W©d>ft< tfee»3t*^fc»LXK*M> 

ffiffl9&*Etttt«:WBiK£ru 
o«ftKrjh*MR«3fif«lctf 5Ct**Tr#*. 

[00 65] mz. m#m2BM0>&ft9tmair&wtz 
inn m, 7 as. -<yi±, 30 

< t fe 1 l*t^Ti«Sht^5©T. £91ilf*fm 
T'ttft<«ffitc&ST 3©T> -5 KStifiTKiS 

[0 0 6 6] M&fl 3 Eft® 

bfc«K^->-JP K?J*tSaxT, *^*JP©«I3SK 

n*. mmvt<Dmtt?z>z\t\z£D. ®%\zm. 



74 

[0 0 6 7] &tC> IB*«4Sfc«»*«5lE«©g^ 

utfetf§. ^©«t^ft7-c;WA«^^fcSljg 
*fcttA*r*Ct*»T*, fit?. -jR©»*Sdt«tt) 

[0 0 6 8] S6IC, W*5l6SfcttW*^7BE«©g 

m^\zMLTKitim<DmzMtfL2tiT£&mmT$>z><D 

S^Sdift^ E*«lifc<fctf«ffllWfliig8&fc(!:* 
[0 0 6 9] SEfc, «Fi'W*^9ft^U»*«l 1©^ 

©T. WSltciD. ««js©»a*B6±-r*s»*tt 

fete. «-««»5B*«^«tKlfKT»3t-r*IBlc4i;* 

E Lf X7l/-f I t«f 5, 

[0 0 7 0] £ & Id, at$g 1 0 1 1 Eft 

©gfgft£>3i*gBttj:ntf. ¥3aattii£$i*« 

7 -f - 1 ©»£"& C =t 0 W***^*^ fC £ It « 

[01] #569I©5&1 
§£H©8§fi££ai-f8lTB0T&3. 

[E2] HiicwLfcawxaaiwSBt^itft**^ 
*;p© i Pffl0-e&&. 

[03] 0 2{c^Lfca*/i^;i/©**®«tc*3tt^Eef 

[0 4] Hie«lfca&%9&K&B££tt«*flMi 
#^7t^T©^fi!c^l£7cLTg-rKE0T2.^. 
[0 5] Hlt*bfci3E3ttS!**S«fc*»t*#«« 
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15 

[0 7] H6-C«t<X8**-rWfi5HT»*. . «tt« 

[0 8] H7Ktt<X8**TW®B|-C**. »B. 

[0 9] ifmmw,2<Dmme>wmz%z>&%ftw^ *. 2 

[010] #f6nj<»Sg 3 ©2&J6©»»K«4 B353fcS!« mft. 

wraoiwn 9G-; 

12-I1 ($111) , 1 3-J6M, 13A-BD 10 -^5 

SB, 14-tlI, 1 4 A-IE?LaAS> 14B-IEJL B, 3 



16 

14C-» 14D-tt^iMH. 15- 

2*®), 1 5 A-*aaitt*a, isb-s 

2 0A-» 2 0 B- 
Aftffi. 2 1 B-&MI 
2 2B-*«*IM6tt* 
BSlolK, 2 5-'«fflft!lll 
2 6-^«5»»)B'f^-7a-^, 2 7 -Jilt 
. 2 8-jBlifI. 2 9R-*fi7^W-; 2 
2 9B-ffi7^M- 3 0 
y^V h "J**. 3 1-ft»SMJ. 3 2 A, 3 2 
2C-fII, 3 3 



. 2 o 

2 1 2 1 A- 

2, 2 2 R, 2 2G, 
3-EttttK. 2 4- 



[0 1] 



[0 2] 



20 



20A 



1 



31 



ZZZZZ^2Z2232Z22ZZ^ 



32A 



33 



20B 



21A S&fiiS 

22 




26 




#592003-178876 (P2003-1 78876A) 



(10). 



[H5]. 



[06] 




(A) 



T5B 
15A 

14D m^<62IJB 
14C 



(B) 



30 

29R 30 



(A) 



29R 296 30 29B 



[07] 



[0 8] 



13 12 21 



(A) 





15 14 13 12 21 
29G 30 29B 



15 14 13 12 



29R 296 30 29! 



(B) 





15 14 13 12 21 



